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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
manufacturing method for a semiconductor 
device, which forms a semiconductor film . 
having a small number of ridges and uses the 
semiconductor film, since many projection parts 
(ridges) are formed on the top surface of an 
obtained crystalline semiconductor film by a 
crystallizing method using irradiation with laser 
light to cause reduction in film quality. 
SOLUTION: The ridges are reduced by heating 
the semiconductor film by a heat treatment 

method (RTA method: rapid thermal annealing method), which irradiates 
the semiconductor film with the light emitted by a lamp light source, after 
crystallizing the film with the laser light. 
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ffllv^^i«ti-3 0 0Hz«!:U if— ol 

2 0 0—1 5 0 OmJ/cm 2 % £F £ L< (i3 
0 0—1 00 OmJ/cm 2 (tt^fcjtCte 3 50-8 0 OmJ/cm 
2 ) iri"*i:fil/\ ^Ltil 00-1000/zm. #1*. 
1*4 0 0 u mX&mzMjfclslz if tf— A^rSffi^® 
{-totML, ^CO^Oll^U— if tf— A^I^fc 
•g-^s (^—^—^o,^) ^5 0-9 8%<h LTfroT 

JO 5MBB*ffl0>i<'— if«r«V^6»*Jctt % 

^*/l"3c—&&\^ fflz.&0. 0 1 — 10 0 MW/ c m 
2 *£g (#£L<{10. l-10MW/cm 2 ) 
0. 5 - 2 0 0 0 c m/ s M^Mt U-f L 

[0 0 6 8]«^T, l^— if^fe^fiai+JC^oT^StL 

ft*#H**^T, ^«OT{I«J[ci l*joi:r^±M-l 
O^I^tt^nyy^VT* (*^3fe) 1 5^:1-6 
0» (ff*U<li3 0-6 0g>) , l-lO[e](0£L 
40 2-60) &tt£^X?ft£0o AD^7>^ 

^) 1*7 o o-i 3 o o a as^ fiMiRM^ 

7 0 0- 7 5 0lC8S-C5»Krt©llDiiafel^a 
*U^. *HJ6«»J-Cli. 7 0 0 < t(7)^#|g^^^4^ 

[00 6 9] ^mitm 4 0 2-4 0 6 Sr^fig T 

50 nv^fctty <0K-ey^ff4ottJ;v\ 
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[0 0 7 0] &V^T\ ^i#l4 0 2 — 4 0 6^3^ 

- vmm* o 7 £m$li-z> 0 y- Ymtm* o 7 

150nmi LT^^^tpffi^T^^ci-^o *MM 
mx~^ ^XvCVD&HJ: «9 1 10nmOj|$T# 
ft^ft^lil (limits i = 3 2%. 0=5 9%, N = 

7%. H=2%) T^J^L/Co t^5A/. 

[oo7i] &tc. m4tmmm&m\<^z>m&\a^ 10 

XvCVDfttTEOS (Tetraethyl Orthos i I icate) 
bOib^U^^, ^jgE^j4 0Pa. 0 
4 0 0°C^r U iSffitt (1 3. 5 6MHz) 
5-0. %Wcx#Xl&m>^XT&i&^Z>^bfrX%Z>» 

- 5 o o^ifrr^-zM^J; 9 y- h^^^ trM 

[0 0 7 2] &^T\ 1^4 (C) tC^J: 9tC. h 
Ife^fll4 0 1 ±\Z.mW-Z 0-100 nmOil^M 
4 08t J^Jf: 1 0 0 — 4 0 0 nmCD^2 <£>2gtt^4 0 20 

9^aiMt6 6 ^mmmxi^ mms o nm<DT 

aNl35^/^Sl^l)g4 0 8h If 3 7 0nm 

ow^^^^,^2^mM4 o 9 *mmm&^ti 0 t 
i\ mm*^t*&m%fcx*s<y? ufc 0 wte 

^>f&(C6y^^fb^^^^^V (WFe) ^V^HCV 
iStfUT-te, Kfcfcfitf>W (^6S9 9. 9 9 9 9%) (7)^- 

y* b&m^tixs*vi?mx\ z t>i£f&mmztm*a>* 

g^$9-20/iQcm^t5; 

[0 0 7 3] *ll««iJ-Ctt. « 1 <£>*?m§l4 0 8 

^Ta N, S2<0*tS4 0 9mifc^ WHIRS 40 
^n-T, VNftlt)Ta Ti.Mo, Al, Cu, 

b -T $ L < ttft£>»*m-C JKfiR L T t> £ v \ 

^I$^5^M$rffl^Tt)J:v\ AgP 

^ (Ta) It«L, ^ 2 0>»«IR£WK 

mi(ommm^mt^^> (t i n) K-ejg 
mm&mt* ji> daN) R-e»SL, g^oigs jo 
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KSrA 1 Ki:i-e«a^t>^ » l 0>a»ttK«:3ft* > 
(TaN) ft«L, m2CO^m^^CuM<i:i- 

[0074]fc 7^hyy^77>fMffl^Tl/^ 
* 4 1 0-4 1 5£JI£fiRU IMSXtf 

t\ I CP (Inductively Coupled Plasma : B£^fi&&g3 

F*bC \ zbOzb **i*:ti<DJJ*m> J BL\t$: 2 

5:25:10 (seem) <b U 1 Pa^EE^/"C^-f 
SOtil^SOOW^RF (13.56MHz) f^^SALt 

T®g§Sgg (tts) fi©ICPSriV^K7^xyfy^ 
i£B (Model E 6 4 5 -□ I C P) £fflV^c 0 
mn^^ — it) (r^l5 0WC0RF (13.56MHz) Mtf 

[0 0 7 5] U^h^b/^^7^4 10- 

4 1 5 «riitf HI 2 ©x y f y^ftlc^ x., ^ 
fy^ffl^HCF4 be \ 2b &m\*\ Z:ti*:ix(Djfx 
tftAitZ: 30:30 (seem) 1 Pa<DfEt)X^ 

^/H^)IIl:5 0 0W(Z)RF (13.56MHz) m^^&A 

ofc 0 ^^ffi[J (i****^ — v?) l^t>2 0Wtf>RF (13.56 
MHz) .t*Sr»AU HK«l^©Sa^>f7^«E«r 
PP^Pi-^o CF4^Ci2^l^2 0x^f-y^ 
#-CttW«XtJ«T a NRttBiai^xjxfy^Six 

s 0 y- h^mm±^mm^m'r^b^<^.iy^ 

^y-tZtziblzte^ 1 0 — 2 0%SSO»^TXyf y 
[0 0 7 6] iEilOxo/fy^lt^ l/^ h 

mRTfm2<Dmmm<Dt%m^-s<-mftb*z 0 

f-/^ajcoMlil 5-4 5° bftZo 0 IT N fg 

^*5Sio«w»«i4i 7-4 2 2 mi<om 

MM 41 7a-4 2 2 at|2 O^mS 4 1 7 b — 4 2 

2 b) &Mf&-tz> 0 4 1 6«ty- Mfiaas^fco. mi 

60««O*«JB4 1 7-4 2 2*t?«*>n*V^««|i:2 0 

So 

[0 077] ^-Lt, Uv 5 ^ h^e>**"^^^«rl»5fe-ti: 
-fUlfgl CD K-tr^^3g«rfTV\ ^iftlCn^H- 
6 ^tt»7ciR*5 <t tKiHf Aft ^a^-T /c 

60 (B5 (a) ) K-t'y^iiwtyK-^ 
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(D0k#& K— Xffi^r 1X1 0 13 -5 x i 0 15 /cm 2 <h 
U ^JO^ffl;m^ 6 0-1 00keVi LTfT&5o *H 
jft«T*li K—Xft* 1 . 5xi0 ,5 /cm 2 a, MM 
lE^80keV<i:LTtTofc 0 nlSr^t-SW* 

Tciitti 5^{cm-r^>7cm. mmmazv^ (p) 

^fcHatfg (As) £fflv>*as. -rT*tey> (P) Sr 
(7)1^, 17-42 ltfnfflfcf**-ra*«» 

^#e»ffl« 3 0 6-3io tmi3Lt$thz>o m 1 

^*S4*riH#3 0 6 — 31 OlCtel X l 0 20 — 1 X 1 0 21 

— *\ T/V^>-(i9 OkeVO^DiimJET*. 2X1 
O'Vcn^^K-XftaALfCo 

[0 0 7 81 ^V^T\ ^V^YfrhtZ^^t^m^ 

"9 & 2 <nmmm 428b— 433b &te&i~z>o — 

Il^ill4 1 7 a -4 2 2 a te, K i: A/ if ^ -x ^ V 

^ £ ti-r , m 2 <DMvt<Dmmm 428-433 &Mf&-r 

[00 7 91 ftv^\ l/^ h/^ibft 5^*^ 
"ft-. [g}5 (B) tC^i-J: 9^. »2 6DK— tf>^«SfS 

Xft^TJfT, 7 0— 1 2 0 k e VCOi^v^pigmii-C 

-XaSrl. 5X10'Vcm^U M1E^90 
keViLTfT^ofCo fg2co K— t° V^SteSg 2 CO 
^^ii4 2 8-4 3 3^^^<i:tTiV\ ^2 
cO^m/f 4 2 8 b-4 3 3 b©T*Kfett£***WBte 

«4 23a-427 a *5 J:U«®»S^#ft»««4 2 3 b 
-4 2 7 b&tetflZtlZo 

[00801 ^^T% M><bft>5^;*^£l&5£L 
7t?£. %jfc{CUi/* hfrbftZ^*? 4 3 4 a3o£tM 

3 4bSr§SLt, HI 5 (C) [CTjk-r^ ?tC. ^3CDX 

^C] 2 ^ SrfflV\ ^atait«r 5 0:10 (sec 
m) <!: U 1. 3 P a 0 0 

WCORF (13. 5 6MHz) tA^fiALT^X-? 

(SW*^ — v*) (Cfi 1 OWCOR F (13. 5 6MH 
z) l^mL, ^IWiHWcoSB/^r^Sff^ 

FT) ©TaNRSrxyfy^Lt, ^ 3 0>7&K4>*« 
14 3 5-4 3 8Sr»J*-*-So 
[008 1] htf>"bft£^;*^£*l&^L 
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/c^, ^2cO?f^c7)^ti4 2 8, 4 3 0joJ:(;$2cO 
*«0»ta4 3 5-4 3 8S:v7^ ^ LtfflK 

M&HR4 l 6Sra««Jl-B*5feLT*6*Ji4 3 9-4 4 

4SrJgflci-S 0 (0 6 (A) ) 

[0 0 8 21 #^T\ frfclCUv^ h^Jbft£-e;*^ 4 
45a — 445c £r?FM; LT!g 3 CO K— V^*yS«rtr 

tft ofett® £ ft £ ¥*s#jf tc mm-mmm t taa? <*> 

10 4 6, 4 4 7 S: 7F2j£"t" 60 fS 2 cO^^Jf 4 3 5 a. 43 

8 a z^mvoyvmictt-rz-**? t inv\ P ^^# 

^■T^o *SHH«-Cfi. **B4fcffl*4 4 6, 4 4 7f* 
v^7>- (B2H6) S:fflV^>f K— Xfe"CJKJ*"t" 
6 C (HI6 (b) ) :oi3co K— fc'^&SOSglr 

4 4 5 a - 4 4 5 c tS^TV^-6 0 ^ 

1 co tf > y&mRTtm 2 co k- fc° ^ y&m^ x o 

t, ^F#fi«l««4 4 6, 4 4 7l2K«H-eix»*S»ff 

pM&f+4-^*^««^iliO»£Sr 2 x 1 O 20 - 2 x 
1 0 21 / c m 3 ^ ^ a J: 5 IC tV^Mlt ^ r i ^ 

[00831 jeuiSi-eorg-e. zt^etMD^mtemic 

30 [00 841 ^l^X. hfrhte&^r*? 4 4 5 a 

-4 4 5 c^^LT^lc7)If«l4 6 1 SrJgrici" 
£ e ^Offfl <0iiBB»6»lW4 6 1 i: UTtt, X^X-^c 
VD^^/c^i^^^^^^fe$:fflV^. 1^^1 0 0-200 

fi, X^X^CVD^tdJ;OJ^iPl 5 0 nmcolfbfib 
Lfc. t^^^Ay, $lcol»il4 6 1 

[0 0 8 51 ftV^, i6 (C) (C^-TJ;9i-, ^PUftM 

Xffft5o »7x-;Uffittttt, ^ISS^l ppm 
J^LT, ^^L<f^0. lppmKT©S[*#i* I f'C4 
00-7 00^ 5 0 0 — 5 5 0 ^"Cfrx.^ 

«fc < . **J6«T?Ji 5 5 OX:. 4 B*racDf»&3Xi3H4ft 
^M^tTo7t 0 ft*5, irx- /ufeotetc. u-ifr- 

— titZttL? tTy K*— (RTA 
50 [0 0 8 61 ^-iflC^DS^SrfTP^^t^l- 
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0. 0 1-100MW/cm 2 IS («F*L 
<I10. 0 1-10MW/cm 2 ) WST-fc^ 
lF3teK#LTtS#fticS«£0. 5-2 000 cm/s 

S©-C*>*Ui. Mt3 00Hz^U U—if— rc^/u 
3r-^£r 5 0—100 OmJ/cm 2 (ft*Wt£l* 50—7 
O OmJ/cm 2 ) <Jr-r^>(7)^^^ ^CO^^. if* 

£5 0-9 8%^-7y/S*T'bS^, 
[0 0 8 7] *36Jft«rtt, ieKttftttlin 

SCO y >-£^tHS£M^*£4 23a. 425a. 426 
a, 4 4 6 a, 447a fcttfiffrTSo ^<£>fc#>. MIE 

[00 8 8] fBi^JimiAlkK«:»A-rdm(c:»] 

[0 0 8 9] U-ifr--/U$rtT^5XST% H^UlAD 
fRMsaSTfTft^ftlr^V-fr^ 3— 1 o o%(D^m^ts- 
3 0 0-5 5 0^1-1 2W{DMi 

-5) SrfirttoTfcfiv^ 

[0 0 9 0] JSfc^-C. Il(Dif«M4 6 licit 

wr^ y^*il**r*«Lfc^ 10-1000 

cp, »^L< 114 0-2 0 0 c pC0t>O$rll/\ ^® 
[00 9 1 ] *HJS«-C*4, »ffiR*«:RC«:«>. ^® 

j;orB*««<o*ajciSiOflSr»*Lfc. mmm 
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£6 0 ftis, r©i"i«BliE«XtJt T FTg|l^<OiB5R« 

[0092] *fc, m2(ommtmm4 6 2 t\.xstm 
»¥mzt&mt:m^xi>&\i\ *<dm&^ mmmm 

[0 0 9 3] ttt, |g»lEj& 5 0 6 I£*5l^-t\ *^#8 
•«*^*iX-en««»^»tti-«BI|l4 6 3-4 6 7 

i K£ > 5 0 0 n mCO-^^^ (AltTii 

[0 0 9 4] £/c. Mi»5 0 7ICfcV>ttt, 
4 7 0, hEJM 6 9. 6 8 &M&*t 

Z>o (17) wtf>g£jBc®t§4 6 8 \C£ *) y—XfjgM (4 
43bi44 9©SI) ■j»TFTiW»ft«« 
20 fttJBj&gcftS. £fc, hiE^4 6 9li. MiTFT 

t«4 7 0f4, I*TFT©KV>fya«44 2 tM 

ttff £ LT«t5^l4 5 8 £m«ft&«tiE**?g 
J&£2x£o BrX«S4 7 0 ^: LTtt, A 1 tttt 

[0 0 9 5] £X±<Dm\C\_X. nft^HTFTSO 
1 ^pft^/HTFT5 0 2 CMOSHJK. 
30 Mnft^iTFT5 0 3 «rW+ SIEiblElSg 5 O 6 

®tTFT5 04, te&mms o 5 t&G-rzmm 

[0 0 9 6] igib(H]S§5 0 6©nft^STFT5 0 
1 tt^-r-*7Wg/«««4 2 3 c, 

^t6ll^fil4 2 8 a ^1^5WS«W* 
4 2 3 b (GOLD» . ty-^««*fcliKW 
Lt«tgt5B»S^«ftS«4 2 3 a^fl 
TV^ 0 KDnft^TF T 5 0 1 kW&4 6 6t 
40 Mtt CMOS 0S§^Mt 6 p f t ^/HT F T 5 
0 2(^^^^4 4 6(3, hm&(DftW 
CM^^W^4 4 6 b x 4 4 6 c, V — ^® 

4 4 6 a^ltl/^ 0 nf-y^STFT5 0 

3tt:tt^**/WKJ«««4 2 5 c, hm^O-£i5£ 
Mt^io9Sl4 3 0 a £fift*(6»fi;f:«4a>fia 

^4 2 5 b (GOLD««) , iy-^«|«4fcfiKl/ 
>f >®«<b br««B"r*»5»a[5F«»««4 2 5 a$rt 

50 [0 0 9 7] M5R»<0!i5RT F T 5 0 4 \£t±*f-<Y*/l>m 
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^*ftW4 2 6 b (lddw) ky—xmm*tcte 

KK>i^ LTiif5liiS^M^4 2 6 a 

T«tt6¥i^l4 4 7 a. 4 4 7 b iCte. -^n^tL 

5 0 5it *feliBil4 4 4£r^mtfc£ IT, (4 3 8 

a £ 4 3 8 b CO^B) £ . ¥^f«i 4 4 7 a-4 4 7 c 

[0 0 9 8] ^^JS^J^M^^^ 7yy^^ 

v ^ ^m^<Dmmuco±mm^ms\^T 0 ft**. 

®I§I(C^LTV^ 0 £fc, |g]7*iO©jg|B-B' (iH 
8*<Dgy&B— B' T^^TL^®IU^C^bTV^6 0 
[0 10 0] ft*>\ ^3l^0iJ{i*^Jl7!;M4 <tS^lC 

[oioi] [HJS^J 6 ] mfc^J 5 xft 

[0 10 2] mMM5{Zi£\,\ m7<DVtM<DT? 

[0 10 3] #C^"C% ^fR]S^5 6 9 &mM-t%o 
T% ^1^5 6 9 11^15 7 0, 5 7 1, TOk 
H5 7 3^Mta o MOffef5 7 0 i:f^ffe 
Jf 5 7 2 £3rfi*aT. ^^$r^-r^ 0 £fc. 

[oio4] *mmmx\* s mmm^^-rm^m^^ 

T^<5 0 ^ot, ^JS0ij5CDilf^OJi®^|^^-ril8 
'>ft< tt>7- bSSIM 6 9 ^lJi^m<l4 7 0C0 

mmmm4 6 8 tmmwm* 7 0 coraia&igft-rsi&s 
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[0 10 5] ~<D£ 0 ^ ;y^*^<£«5fejf £ 

[0106] &^t\ ¥ti^i5 7 s±.icmwmnmfr 

bft5*Hp]®ffi5 7 6£'>ft< £^lif^(c^&U » 

[0 10 7] IT, BiR«ilE»lElKd5«j«Stt^r 
/o fr*?*? h y ^^»Ei:»rft«Si*:->— 6 8 

WS«OK»ciRa«-»5 7 5^AU #tit^»J (U^i*: 
■f) tcJ;oT^tc#Mh-rSo MM5 7 5Wi^ 

mmzftm-tZo ts e>M. ^^s«o^trM3t« (u^ 

[0 10 8] £JLk<Oj; pKLTflsRSftStt**^* 

✓h*. v iyi?*m&£nx^z>*mt£m&mi<^xftmts 

[0109] ft*5, *Htt«ltt!BKffil iM5<!:g*ic 

jo [oiio] [»J7] *nifi«n?tt, Hifi«5-ef^ 

m x w coum & ft v ^ njg^j 5 -cf^K $ n ^» r 

[0111] ^-f x nifi« 5 ic^v\ m 7 o^s^>r ^ 
y ^gfcttdgaftMi o 6 7 zr^ymmz 

40 tTft 9o ft*5, *3US«"CttifirRlffll 1 0 6 7 SrMtS 
mite. T^yyu»ffiK«^«»J!gI«Sr^^-ri^^-t- 

[0112] »:v>-e. ^-f^S^ 1068 ^fflic-r^o w 

CO^-f^S^ 1 0 6 8 (Cte, «rfeB 1 0 7 4. ^B 1 0 

ft^^-c^^ 0 ^^c. mmm&<D&mz*>mytm 1 o 7 

7 £rl£ft£: 0 :^7-7^^i:i*ll 0 7 7 ^ 
50 a^^PSftRl 0 7 6£i£ttfCo ^V^T^ ^mfLJ^l 7 
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»ri&u Mfammi o 6 8o^®icsb^]^i 070^ 
[0113] ^lt, mmntmmm&mmzMz.T 

NX«onKrff*tmi o 7 3^au mitm 

(m^-fr-f) 1-ctoT^l^lh-r^o «A*t»l 0 7 

in i o (r^tr ^f>f^hy^ xmm&3t&3&m&ft 

ftJOS««rfflV^-C F P C SrftS t> otf fc. 
[0 114] «±0J:5^U-C^jH*ttSiSfi*^^ 

[0 115] ft*5, **Jfi«fi*lfi«!l l 7MS4 t&m\c 

[oii6] [Hig^js] #nas«-ett\ *»wsrfflv^ 

^T^^-r^/U^-^^ir>^ (Electro Luminesc 
ence) *q»&;ixS#K{t*ft «8ftJB) i 

^o^3fe (y>-3t) dsfet), ^ne>o5^if*>b3&\ *> 
[oii7] #*s, ^imc^r 

a®. ss^/i. m^mm. mmsmcom^mm^ftm 
[oi is] mi i tt*njfi«io^8*sgfi<z>wf®ia-c*> 
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f"V^TFT 6 0 3I1HJ1 l^nft^TFT 5 0 
3&m^XMl8L£tlZ>o L^ot, «igom^|in^ 
^/l^T F T 5 0 3 ORWSr#HBi"iXfif ftV\ 

[0119] *mMMx&3~v*/vMf$.mm&- 
om^ti^^^—hmmtLx^^K 

[0120] S« 7 0 0 ±icKtt &ftfcK»>[E]&ti:ig 1 
10CMOS|ElKS:fflV>-C^Stt*o ^ot, «ig<£> 
70 P^linft^UiTFT50 1 pft^HTFT 

5 o 2<Dwm*&m-rth&&\i\ **is«-c«:*> 

V^/wy- h*Ptig£ LTV^^ ?-fj\>¥— MSatfcL 
[012 1] tfc, 0 7 0 3tiCMOS(Hl5g 

coy— ^ian. 7 o 2iiKW ^la^i Ltiit^o 

g£||7 0 4tey— *gBiSl7 0 8 k*J ^V;/T 

ft <Dy-*mmk&m^mcmwz'tz>mmk l-cbmb 
20 t^-r^o 

[0122] t£*3 % m^JffllT F T 6 0 4 fllgj 1 1 CO p 
•S©Kiilipf-^^/HTFT 5 0 2<DKWS:#Mi- 

-c^a*. ^^-h#iit i bL<{ihy^ p ^-h^ 

[0 1 2 3] iS^7 0 6fi«S6#J»TFT^y — 

^IH^ (««^j»^*Ba-r$) -C*>0. 7 0 7«t« 
^TFTcoHj^m^7 i i±icS^a^r <hr*]iji^m^ 
JO 7 11 il^i:g^t6iitfc6o 

[0124] **5, 7 1 1 ii. mwmmMfabtezmm 
mm (&ftm*<D»m) x$>?> 0 mmmmmtx^x^ 

w-mtm7 i o$rffii^TTFTicj:^^:ii^^±a>fb-r^> 

[0125] 7 l l SrJ&SSL H l 1 l-^-T J: 

9 (C/O-^ 7 1 2^r?F^i-5o 7 1 2111 00- 

4 0 0 n m<Dl£m*^t*t&mmh L < ilW#OTiJ^^^^ 

[01 26] ft*5, 712 Hlfe^^r*fe^>/c*!>. 

50 *ig#jc^Jts*^(o#««[«*rtta#^^®TfeSo 
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&±&wim-rz>o ^<d^. mam* i x i o 6 ~ i x i 

0 ,2 Qm ffi$L<[ilX10 8 -lX10 ,0 Qm) t 

[0127] mmmM 7 1 i <D±{cn$&ytm 713 »m 

f&Zti&o ft*5, Hi 1 T*tt— HiKL^H^LTl^*^ 
*HJ6CTr*ttR (*) . G (») . B (») 

(CuPc) BtSrRtt, ^<D±^3t@^LT7 
Onmi?(Dhyx-8-^r / y/7 hT^~»>A$§tis: 
(A 1 qa) R*Rttfc«Jl«j&£ LTV^-5 0 A 1 qslc 

ft****-*- £ ^ £ ■C»*feSrfBiJ«-r-5 - t So 
[0 12 8] ill, K±^«l(i»*JBi: LTlV^ri 

*/clil«t5»^S$3i5 1 o ^ m4aT^#»SB3te#- 

MTO^I/^^]<1:LT, E«AiHT2 0nm 
^y^7x> (PEDOT) BtSr^fcr^aE^JfejcJt 
9Rtf\ ^lCMi:Ul0 0nmlf^7 7 

^^.u>fc*-u> (ppv) m^m-ftimmmmt lt 

[0 12 9] 385fc/f 7 1 3(&JiKtta*«Ra>bfc 

tt. ^©MgAgit (^**>*.&*«i<z>&&R) 

Sr«v^rtAv\ B«*miLT«t. H«l*©lSt)l 

[0 13 0] :<D|g7 1 4 *-CJg#$Jh,fcl$^T-»3fc 
iHT-7 1 5^^K-r* 0 **5, r^T'l^MIf 7 1 
5te. MlSiS^ (|»«) 7 10. 3S3feJl7 1 3&OTi}S 
7 1 4-C^j*^ttfc^^-— KSrlt-r. 

[0131] fB**^ 7 1 5 &3fe£tc« p <t 5 I- 
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[0 13 2] r.tf>BBL 1/ '7 ^©S^R^^y v'^- 

LC (^ir^e> R*rJBv*5ri:tt 
W8!rc*>a. d l cRiiii*^ i o otKTojasis 
ffi^j£R^fiB-?a>Sfc«>. »?Rttofiv^3teS 7 l 3 cd 
±#Ki&*fifctfRi-*;i Sfc % DLCg 

70 Wll:»t5yD y ^y»J)^<> »3fc«7 1 3 

[0 13 3] £ b^, ^^^-^3^7 1 6_hi£$t 
±U7 1 7£:l£tf. 7 1 8&!&*)&trttZ> 0 m 

±W7 1 7 t b"Ctt*^*Wt»IIB«r«V^tfft< , 1*1 

v 7 l 8tt^^^SS^3¥fi«^7^^ 

[0134] r 5 LTH 1 1 \Cfjk-f£ 5 tt«JBO»*§fi 
^-v/ 3 yg7 1 6 Sr««t5 tt?©XSSrv;i/f-f 

3 e £fc. SbJC«J»S*r*^-tt-7 1 8SrK!?**> 

[0 13 5] :9U, ^7^f7^1^Wit6 
«|*501ii:nft^HTFT6 0 1 , 6 0 2. 
^^f^^TFT (nft^HTFT) 6 0 343J; 
^fflSTFT (nf^^TFT) 6 0 4« 

[0 13 6] EP^ X TFT<03»j&XSdS*:BJcittB&^S 

40 grc#* 0 

[0137] $ H i i «r«v^r»W Lfc J; 5 tc. 
h««^»fej»R^L"CSftS^F#fi»««S:K^S 

ions]**:, *jiit«iT»m«^Bn[B]K^«i 
fiKo^urv^^, *nas«9^»jsxa^«^rf. * 

50 ^Tffi"C*>»9, SbJdtt^^y^-f ^n/ntyf^t) 
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[01 39] zhK, ¥&?tm : ?-&i%m-rz>fc£>(Dm± 
(*fcf±»A) nm^xn^tz^co^mmm^^tmrn 

[01401012 (A) te. »3fc**0»it * "C^rtf 
ofc4MR4:*-r±®ig* Hi 2 (B) 1*01 2 (A) £r 

1 ttV— -XffilKftlsIK. 8 0 6ttHiSa. 8 0 7liy- 
M»M»IsIK'C*So Sfc* 9 0 1 9 0 2 70 

&m 1 *>— /M?J\ 9 0 3 ttSg 2 9 . 

-/I4t9 0 2-CH*ttfcrt«jCtt»Jh«-9 0 7^K«t& 

lOHllft^ 9 0 4teV — *WmW)\Bl?&8 0 1R 

stu-cv^ftir^ i(7)FPctMyyyhiasst (p 

WB) d^9tttt^*LT^Tt>&t\, #9§*IB»t;i:fctt5 20 
*3t»«l-(i. WT*<, ^tllCFPC 

[0142] mwmm\a\,^xm i 2 (b) 

- h«l^»IsI»S8 0 7^^$ttT*5 9, I*»8 0 6 
tt«»*J»TFT6 0 4 ir^CO KU^yiCi^Wl^ 

^ix/cij^m^7 1 1 &&t*m&<ommzs:*)je&£ti 

%o b{RJjig®j[i]?g8 0 7linft^iTF 

T60U pft^TFT6 0 2 £ SrSL^'frfr-g-^ 50 

cmos[his§ mi i»fm &m^xMf&$ivz>o 
[0143] ®tii7 1 1 \*&Km*<o»mt tti 

m-r% 0 pj^m^i7 i ioi«|:ii/^^7 i 2 

asjgjs^jt-u tu^mH7 1 i±tctt«3t«7 i 3*?<tt^ 

^5t^^Pt«i7 l 4^M$tt6o 
[0 14 4] ig7 1 4tt^H*JC*5i<Z>iaj|S^ LTt) 
U SMReEiK 9 0 4 UTFPC905 i^II 

WmW}&\3& 8 0 7td$*ttS*^tt±T|»ffi7 1 4*5«fc 

>Bl5 6 7Tigfc>*LT^<5 0 40 
[0 14 5] fgl A4t9 0 2{£&9fis<—W 

9 0 1 ^W9^:b£;ftTVN£ 0 ft**. ^J^»9 0U 

WJdttftJhWS 0 7^^^HTV>6o **5. %\*s— 
/M#9 0 2 N ilLh*t9 0 7t It te^#*^«rJi§£rJB 
l^fc LV\ £fc. il->-;u»9 0 2litf5 

V\ SkUl, itlh^9 0 7(OF^^(CP^M^^r 1 bo^)® 
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[0146] mftm+Zm 0 <t 5 LTlStf feJxfcitJt 
#9 0 7tt3&^-*t9 0 1 £S*^*fcfcO»*#J£ L 
tt«t^o Sfc, *Hifi«-Ctt^^— »9 0 1 
^t6/7^f^^SS9 0 1aWSRTFRP (F 
i berg I ass-Reinforced Plastics) . PVF (/KUfcf^ 

[0 14 7] £tlt$*9 0 7£t/BV^T#a<— #9 0 

lSr«»Lfcffc, »it» 9 0 7 cDlBJj® (R^ffi) £S5 
J:3{^2>'-;l/09O3^t5o 12^^9 0 
3Mt»l A4*9 0 2 ii^CW^l^r fc*«-e* 

[0 14 8] «J:^«fc5*fltjS-e3g3t* J ?-Sr*rit«-9 0 

Hot, ««tt<OiBii^*3SK^#e>ixeo 
[0 14 9] K±o«t 5^LTf^«S*LS*3te36Htt, 

So 

[0150] **5. *lllfe«ttlllfi«»J 1 7!>M 5 <t g fcfc: 

[0151] mmm 9 ] **n«-ett % ^js^j 8 ^ 1* 

[0152] §13 -CramStfclWfl TFT4 50 1 H 
Ti7£Onf-t^lTFT5 0 4 4f5££>TFT 
lrffi^6o WJMTFT4 5 0 \<Dff- hM 

*fc. WJWTFT4 5 0 

[0153] *mmmxi^ mnxfrbftzmmmmA 
<r> 1 mh^<te2m\cm^z7cmfat>/£zmmmi>is< 

[0 15 4] ill^®®4 5 0 4<£>±lC{;£3gftJi4 5 0 5 

mip:o^^>fby (L i F) RSrRtt, t<D±\ZM 

^i^LT70nmf(OPPV (/Ky^77x-Uyfc* 
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[0155] fttd, «i4 5 o 5<D±\ztemwmmm 
t> u < fiiwbw >- ^ * ^ * 4 <oik&m* e> * * 

10 15 6] :(OK4 5 0 6$t«^/:^M 

4 5 0 7 te, M^mS (Htf£) 4 5 0 4. 3§7fejf 450 

[0157] 4 5 0 7 3r5fe£tcS 5 J: 5 \z IT 

/^>>"<-v'3yR4 5 0 8 £rl£ttS:: tte^$}X&> 
So ^jy^-Va >B£4 5 0 8 4 LTte. ^*Bt. S 

So 

[0 1 5 8] £P>t^ ^5/>-<— > 3 5 0 8_kl£ 

£flh**4 5 0 9£g£tt, 4 5 1 0 

s D fcntW4 5094 Lxn%ftmmiKmffi&m^titi 

*Sr*T-rs«iKS:RttS^4tt*Sb"C*>S 0 *H 
IMMcfc^T*^— *t4 5 1 Oii^f^^S^-^^^ 

[0 15 9] JBJLkoj; 5t-LTf£§g£ft£^3fe^Mte, 

So 

[0160] 4*5. *Hft0»te*2ft0iJ l Jbm 5 4 S 
la^^s r 4 prffiT?*> So 

[0 16 1] [UlSfcll 0]«^^lT, #$£8 

^^hy^xSMr^f^y^) lcfflVNSr4^tti 
^S 0 BP*>. ^ixbe«5t¥ifi«S:*^«ISJ-*a^5&A/yS: 

[0 16 2] -fctf>«ft«^«»4 Ltli, Vt*** 

— v-h>\ # — ^fut, y-tvu^vt 0 ^.— £\ ^ 
^SfS^) 44^^P>ttSo **Lfc<D— #J*EIl 4. 

us &t/m i 6 (c^-r 0 

[0163] 114 (A) — y =3 >^ fc° zx. — ^"Cr 
£> 9 . 3 0 0 1. iU^A^^ 3 0 0 2, 3 0 

0 3. K3 0 0 4*?£r&tr 0 #3B9J£r*^«3 

003 tcigffl-t s r 4 #-e# So 
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[0164]|14 (B) WtfcT^aMM 7"C*>t) . 
3 10 1. 3 10 2. *;*A;*jffl5 3103. »f£ 

3104, ^5/7!j-3 10 5, 3 1 0 

6^^tp 0 ^mw&m^m i 0 2tcSffli-s^4^ 

"C£S, 

[0 1 6 5] Hi 4 (C) IW^/VayfcTa-^ 

3 2 0 2, S«ffl3 2 0 3, «M£*-f 7^3 20 4, ^ 
**ffi3 2 0 5^£^fr e *5SWJi«^«B3 2 0 5 Icilffl 
70 -C£So 

[0166] 014 (D) l^-^ir-f^/Wt 
^3 3 0 1 , f^S3 3 0 2. T — A£B3 3 0 
3 *£r&tf p *»Wtt**« 3 3 0 2 iC@^-r S w 4 ^ 
T-#So 

[0 1 6 7] 014 (E) li^n^^ASrlBftUfeiaS 

9 . 3 4 0 1, 3 4 0 2, ^ fcT— 340 

3, SB»«fctt3 4 0 4. S^s/f3 40 5§^ 

20 i gt i a 1 Versatile Disc). CD 

h*tf*5 *»Wtt*^»3 4 0 2«Cjg 

fflt5r 4^T*^S 0 

[0 1 6 8 ] Hi 4 (F) n^ZtfjUjj* ^"C£>9, * 
#3 5 0 1, a^SP 3 5 0 2. 3 50 3, 

W^»3 5 0 2(ciiffi-rsr 4^-C#So 

[0 1 6 9] Hi 5 (A) (J7oyM^o^x^^- 
-C&tK Mil3 60 1, ^^y-y3 6 0 2f^ 
30 tf. ##Wtt»l«SK3 6 0 1 O^^MfSMi 
^13 8 0 S^Ote^iEiblelK^jgffl-rsr 4^-c 

#So 

[0 1 7 0] El 1 5 (B) liyri/n^x^^-T'fc 

W3 7 0 1, MM3 7 0 2, ^7-370 
3. ^^y-y3 7 04^tf o *XHttttl*iSB2 
7 0 2(D— ^^^J*-rS^Bl^^^3 8 0 8^0f& 

o^»@Ktcaffl-r s r 4 So 

[0171] ft*5, BIS (C) Wt, B15 (A) RXfi 
Ml 5 (B) "t»lC*5«+S«l*»K3 6 0 1 . 3 7 0 2© 
40 *5gO— WISr^L^ia-efeS. MII3 6 0 1, 3 7 
0 2 I*, %U%^lh 3 8 0 1. 5 7— 3 8 0 2. 3 8 0 
4-3 8 0 6. ^^n^> 7 ^;7-3 80 3, /yX 
^3 8 0 7. ^^^^M 3 8 0 8. {S^M^ 380 
9 , «i*3fe^* 3 8 10 T*«t^^tLSo 2 8 

10lt SltU'^XS:-&tf«:^*-C«fi£SttSo *3I16 

S^feofbJ;^, ^Ac. Hi 5 (C) «t»fC*5V^T^ 
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[0 1 7 21 Bl 5 (D) te. Bl 5 (C) 

*5tt-55t«3t^*3 8 0 1 <a«ig<0— «&^LfcB^& 

6 0 ^msw-cfi 38oiit y7i/^^ 

-2811, M3812, l/yX7K38 13, 3 
8 14, mjfOmm*2 8 15,l3feUyX3 8 16-C 
$PlJ&£;Jx3o ft*5. Hil 5 (D) lC*Lfc#W*¥*tt 

[0 1 7 3] fcfcU HIl SIC/tL/c/p^x^^Hc 

[01741016 (A) . *ffc3 9 

0 1 , ^jZmJdU 3 9 0 2, ^AtfU 3 9 0 3, 
^3 9 04, ¥kW^ ^f3 905, T^T-^rZ 9 0 6 
*¥£r&t*o *«W«r*^«3 9 0 4|iafflt5r fc3ft$"C 

[0 1 7 5) Hi 6 (B) iitffg 20 
9. *:f*:4 0 0 1. «^«4 0 0 2. 4 0 0 3. IStSjK 
*4004, S^*>f4 00 5, 7yft4 0 0 6 
^Sr^tto *3B91 4 0 0 2, 4 0 0 3iC®^-r 

[01 76] Hi 6 (C) te^X^U-f -C£>*K #fc 

4 10 1, £«rfr4 10 2. *^»4 1 0 3^£^tr 0 
*38Wtt*i5%»4 1 0 3 icS/fl-rsr *» 

-cfeO, ^io^>m (Wc3 0^Wa±) <£> 
[oi7 7] £Unz>*l^ **wojgfflj6Blttffiae>rje: 
6 0 **lt««>«^«M»«:j06«l-9©if<0J: 

5 & ft i vr t> 3im-r sri* 
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[0 1 7 8] 

[#W<D3&*1 *»W«ra[ffli-6i:. 1filMMt:«<B 

a* prist ft So M»7^7^/v h y ^.xgj 

K-rSwt^RTIBtft-S. -t LT. C0>«fcp 
■©WMW^Wttftit 6rt pTIB t ft 5 G 
[BB4>ff¥ftK9n 

[H 1 ] *»W«)«jfc«>— B. 
[B 2 ] *38W^«fcft<o— WSr^f Bo 
[B 3 ] **Wo*«itto— ^JSr^-TBo 

[B4] jlj^TFT. IK»lslK<OTFTOf^8!Xe<0 

•Kr*-f»rBB. 

[15] Mi^TFT, igiblElSS^TFT(7)f^MX^(D 
0tJ£^i-#F®Bo 

IB 6] pj^TFT. igiblHj^COTFTOf^MX^O 

^4r^-T^©Bo 

[B7] IlTFT, lgS5[eJl^^)TFTOf^MXSO 

IB 8 ] mmto<omm*7Frt±m®. 

[B 9 ] r^f-f^by^ *&ffM*3M®fKH 

[Bio] T^^^y-r h y **Si£ft**§6«o«s 
SSXSSr^-r»f®Bo 

[Bill 9S3^S<OJeik|§||SAtfB«fta>KS«lift 
B 0 

[Bl 2 1 (A) »3tSS«o±ffiB. 

(b> mftmm<omm®&Rx*mm&<omfcmmm<> 

[113] ^3t^M^ili^^(0^r®^itBo 
IB 1 4 ] ^^gcD0»I^^-rBo 

[h i 5 1 *m#mm<DM*m-rm. 

[016] *^gl^j^^ti 0 
[017] **W©«j|:(O-*!l«:/Tt0. 



[B7] 



5i 2 ©jgfBjjfestSi o^BE/iajfttaa* *we»<d»« 



. 465 467 4 ^ 8 




so7:ia*a5 
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